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The e f f ec t  of temperatures of - 8 O C  on t h e  growth of various 

species and strains 02 moid 6x1 colci-stor~gz i ~ ~ a t  ;i"rd E& 

is  discussed br ief ly ,  as  a supplement t o  an e a r l i e r  report. 

TaSulated data  show tha t  the delay i n  the  appearance of 

v i s iS le  growth i s  especially great  short17 above the  l ~ t -  

ing temperature. 

appeared only a f t e r  13 months on wort-agar, whereas on f resh  

beef it appeared already 8 months a f t e r  inoculation a id  

placement i n  cold storage. 

growth on f resh  beef i n  12 months but showed v is ib le  growth 

on wort-agar with 2C$ sugar a f t e r  51, days. 

d a p )  and shortest  (51, days) delajTs were observed with 

Oospora s p .  

d i f f e ren t  species and s t ra ins  of molds d i f fe ren t ly  and tha t  

-8°C does not const i tute  the lower Mt f o r  development 

Visible growth of Chaetostylm Fresenii  

T h d d i u m  elegans gave no 

Longest (41 

The data show tha t  low terrrperatwes a f f ec t  

O f  molds 0 

To supplement our previous paper (Bibl.l),  w e  present in this note the 

r e s d t s  of observations from experiments of 1936 - 1737 and frorr! new experinients 

s t a r t ed  a f t e r  October 1937. 

During this period (October 1937 - June 1938) we fourld t h a t  molds started 

2:- ?$umbers i n  the  margin ind ica te  pagination in t he  or ig ina l  foreign text. 



t o  grow on s l an t s  of f resh  beef i n  the  freezer  compartment a t  - 8 O C  and i n  the 

Pe t r i  d i shes  on wort-agar, t h a t  had not been observed before. 

been t ransferred from products infected i n  cold storage: mutton (experiment 

Ho.99), beef (experiment No.100) and Beluga sturgeon (experiments Nos.96 and 

98) ;  see our other paper, p.511 (Eib1.1). 

These molds had 

w 
-" 

.. 
Ih experiment Nos.99 and 100, there were a t  f i r s t  (on thc  *gq-, -c 

days) such s l igh t  signs of growth t h a t  we decided not t o  record CL.&s ..I 

231St day i n  experbent  No.100 and t o  the &lSt day i n  experiment X0.99, when 

we were able  t o  distinguish this growth rel iably;  i n  experiment No.100, on the 

&lst day, t h e  colony diameter was 1 mm and on the  371St day, 4 mm; i n  experi- 

ment No.99, the  diameter of the  colony was 1.5 xn on t h e  251St day and 5.5 mm 

on the 371st day (Table 1). 

Visible growth of Chaetostylum Fresenii transferred f r o m  Beluga sturgeon 

t o  a s l a n t  of f r e s h  beef (experiment No.98) appeared at -8OC on the  251st day 

(Table 1) . 
On wort-agar (experiment PSo.96) a f t e r  12  months at -8'0, this mold gave no 

growth. 

here. 

However, i n  the 13th month, the first signs of growth appeared even 

Thamnidium elegans (from the  mold complex from cold-storage frozen mutton 

i n  the chamber at -5OC; experiment No.lO7), gave no growth at -8OC on f resh  

beef after 12  months. 

growth of this mold appeared a t  -8°C on the  5kth day (Table 1). 

The same was observed fo r  Oospora sp. isolated from mash. 

On wort-agar with 20% sugar (experbent  IJ0.120) v i s ib le  

This mash had 

been s tored at  -8'C fo r  about 1.5 years i n  a locker of a Iloscow cold-storage 

plant .  

I n  experiment No.26, on mrt-agar with 20% sugar, v i s ib l e  growth of t h i s  
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Mame and Origin 
of Fungus 

Undetermined 4 

species from 
beef r?Arr 

Oospora s p .  f r o m  
mash i n  cold 
storage at -8'~ 

Oospora s p .  f r o m  
mash a f t e r  2 pas- 
sages -Pc  
Chaetostylum 
Fresenii  from 
Beluga sturgeon 

Undetermined 
species from 
frozen mutton Wr 

Undetermined 
species from 
frozen beef rTA*r 

Undetermined 
species f r o m  
f 1-02 en mutton ?rBrr 

No. of 
Ekp eri- 
ment 

Medium 

Time before 
Appearance 
of Visible 

Growth 
( i n  Days) 

r0rt- I 
.gar with 
9% scgar 

iame 

lort- 
igar 

+esh 
Ieef 

?rozen 
nutton 
3;t -8@ C 

Potato 
s lan ts  

i i O r t -  
agar with 
205 sugar 

wort- 
agar 

Fresh 
beef 

Fresh 
beef 

4-14 

54 

373 

251 

243 

27.b 

302 

223 

125 

124 

Diameter Increment of 
Colonies a f t e r  Appear- 
ance of Visible Growth 

Growth only begins 

m 

120 

100 

70 

120 

250 

250 

6.5 

4 

5 

6 

5 

4- 

5 
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Name and Origin 
of Fungus 

Thamnidium 
elegans from 
frozen mutton 

No. of 
Experi- 

ment 

107 

120 

N e d i u m  

Time before 
Appearance 
of Visible 

Growth 
( i n  Days) 

Fresh 
beef 

- _  wort-agar 
with 20% 
sugar 

No growth 

12 months 
f o r  

54- 

Diameter Increment of 
Colonies a f t e r  Appea- 
ance of Visible Growth 

Erne 
( i n  Days) 

Diaroeter 
( i n  nun) 

- 

1. Q 
YV 

mold appeared a t  -8°C only on t h e  4Zth day, while i n  experiment l?O.U9 it 

already appeared on the  5kth day on the same medium. 

I n  both cases, the  time t o  appearance of v i s ib l e  gmwth of this mold a t  

higher temperatures (-5, -2, 0, +pC) was very short, as indicated i n  Table 2. 

I n  our first paper, we noted the  par t icu lar ly  long delay of mold growth, 

s l i g h t l y  above the  minimum growth temperature*. 

The data  i n  Table 2 show the  same phenomenon. The mold whose v is ib le  

growth appeared within a relatively short t h e  a t  higher temperatures, showed 

i n i t i a l  growth at  -8°C Kith a very long delay. 

The 3°-interaral between -5' and -pC gives a delay of growth of 17 days i n  

experiment No.26, w h i l e  the  same in te rva l  between -8' and - 9 C  re tards  the  

appearance of v i s ib l e  growth by 94. days. 

In  experiment No.99, v i s ib l e  growth appeared simultaneously a t  -9 and 

-pC, w h i l e  between -8' and - 9 C  t h e  delay i s  107 days, e tc .  

Returning t o  Table 1, we note that  i n  some cases growth i s  very much re- 

tarded, as in experiment No.100 where after 250 days the  colony diameter was 

+$ The latter observation was a lso  confirmed i n  a paper by Chistyakov and 
Moskova (Bibl.2). 
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TABLE 2 /s4.1 

o n l y  4 mm; i n  other  cases, however, there were greater  rates of growth, as i n  

Thamnidiun elegans, i n  which, i n  experiment No.120, t he  co low diameter a t ta ined 

I 

mm after 120 days. 

i Conclusions 

The data presented in Table 2 demonstrate again t h a t  the delay i n  the  ap- 

pearance of v i s ib l e  growth becomes par t icu lar ly  great immediately above the  

minimum temperature of growth. 

Analyzing t h e  data  of Table 1, we note t h a t  v i s ib l e  growth of Chaetostylum 

Freseni i  (experiment N0.96) appears on wort-agar only i n  the lJth month, while 
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on f resh  beef it already appears 8 months after inoculation and placing i n  t h e  

cold-storage compartment. Thamnidim elegans, on t h e  other  hand, gave no growth 

on f resh  beef a f t e r  12 months, w h i l e  on wort-agar with 20% sugar, visible growth 

appeared on t h e  5kth day. 

In  Oospora sp., on the  same medium, however, v i s ib l e  growth i n  one case 

(experiment No.26) appeared on the  !+ath day, w h i l e  i n  another case (experiment 

No.ll9), it already appeared on the  5bth day. 

A l l  this again confirms t h e  great difference i n  the  e f f ec t  of low tem- 1842 

peratures on d i f fe ren t  molds and the insuf f ic ien t  c l a r i t y  as t o  causes responsible 

f o r  t h e  greater  o r  lesser suppression of mold growth a t  low temperatures; i n  

addition, it appears t h a t  a temperature of -@C is no guarmtee against  t h e  de- 

velopment of molds. 
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